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was decided m Ihc IWAS of existing wkt mwihhle Jmw.4dedge and wupcr!ence regarding
plutonium and its mobility ill t}le~nvi~onlnent,to avoid undue riskfor the persons inhabiting
and/or working in the area and fhture generations. The umective measures that were
decided were directed and cwried OU(by U.S. expert personnel in collaboration with
Spanish personnel. The measures taken were the following:

a) Gathering of visible bomb hgments.
b) Removal of a layer of soil approximately 10 cm, thick in areas with surface alpha
contamlnatkm over 12C)OkBq/n#, which was put h~to drums and taken to the Savannrdl
River Plant (U, S.A. ) fcwdeposit as radioactive residue.
c) irrigation. phlwing mld mixture of croplwd soil with contamination under 1200
k13qlm2

d) Manual rcmowd oi’contnminntion (wer 120 kLlq/m2 in the rvcky areas impossible to
plow,
e) Washing of contaminated trees m]d bushes with wd.er, d pulling Up and TCmOVd of
those not satisfactorily kmnt nminated.
t) ‘I%e most contaminatcxl pm~ion of phmts wns dctdt with in the same way R.Sthe soil
in b), while lhe portion with low contamination was placed in a pit iletir the site of impact.
with a w~ntaminatioJl equivalent to that of the plants. The pit was covered with soil from the
same nrca.

d Washing wit h pressurized water and detergents of the contaminated surfaces of the
hamcs and rnechnnical separation of those not totally decontaminttt.cd,

The soil removcdl around 10[)0 m~, was placed in 200-liter dmrns and sent to the Savannah
River Plant in the U, S,

A total of 11,500 ml plant material was removed. of which 3 1(1m~~whose level of
contmninalion was over 7kBq/m3, were buried in the shove mentioned pit dug on a hill near
one of the points of impact. The rest of the plant mtiterial removed was inciner~ted and then
placed in the drums containing the mosl contaminated soil.

7. RAD1OIJX1CAL MONI’JORING PROGRAM

After the implementation of above mentioned corrective measures was concluded, a series of
experimental activities was phmned to consth~Jtc a Radiological Monitoring Program to
achieve the following object ives:

a) (Main information on the incorporation and retention ofplutonium by a
represent alive grolJp of the population potenl ial]y exposed to the inhalation of phJtonilJm

oxide aerosol
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b) Measure the temporary and seasonal fluctuations of the ntmosphcric plutonium
corwentmtion in the area subject to the qyccd dccon~tmlination procedures.

c) Measure the ccmtaminaticm Ievcls of the agricultural products grown in the residual
uontarnirmtion area.

d) study the seasonal migration and redistribution of plutoiliurn oxide in the soil of the
residunl contamination area.

The Radiological Monitoring Program hiis been in constant operation since June 1996 and
involves hot}] measuring contamination in persons and monitoring the contamination of the
soil aIId ~thcr cnvirol~mcntal fact~rs which cana!l’ect htjnlan beings.

As an illustrmtkm of the experimental magnitude cd’the Program, the following summarizes
some data regw-ding the number (d” samples taken and the tests carried out:

SOIL: 5500 to 6000 samples inducting sulfacc level and stimples at varying depths. some
5000 (t?sts I’w”Pu-239-240 find 2500 for Am-241,

AtR: Continuous sampling of 3 points with some periods of interruption (s 1500 samples).

2500-3000 tests for Pu-239-240 ancl 500 for Am-241.

VEGETATION: Over 2000 smplcs of crops and natural vegetation. Around 3500
analyses o!’ find 1800 of Am-241.

ANIMALS AND AN IMAI. PI{ODUCTS: Around 150 samples and tests for Pu-239-240.

1310EL1MINATION: (,Urinillysis its a measurement of intcrnd contamination): A total of
~054 ~xalninati[llls ~)f849 per$t,n~ A]] were tested fol- ~lJ-~~~)-240 ~tld 1650 were tested

for Am 241.

DIRECT MEAsUREMENTS 13Y MI{ANS OF PULMONARY RADIOACTIVITY
METER: Around 1200 measuremems of soInc XOOpersons,

in addition m the above data it is importmt to point cmt the medical examinations that have
been pcrformccl on the popul~tion of Pill~nntires over [he 30 years since the accident., The
current rute t}f examinations is 150 persons per year. AJI approximate total of 2500 exams
httvc been performed to date, It can be stated that practically all the inhabitants of
Palomarcs hnvc been subject at least once to a medical extim and a measurement of internal
contamination. Since 1986 the technical information ofthc Radiological Monitoring
Program has been semi-unnually to the CSN, which has rcpo]lcd in turn to the Spanish
Parliament,
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